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Abstract of W09812689 

Patterning accuracy is improved in a matrix type 
display device and a production method thereof 
while keeping the features of a low cost, a high 
throughput and high freedom of optical materials. 
Steps, desired distribution of liquid repellency 
and lyophilicity, desired potential distribution, etc., 
are attained on a display substrate by utilizing a 
first bus wiring in the case of a passibe matrix 
type display device or by utilizing scanning lines, 
signal lines, common feed line, pixel electrodes, 
inter-layer insulating films, light shading layers, 
etc., in the case of an active matrix type display 
device. Optical materials in the liquid form are 
selectively applied to desired positions by utilizing 
there features. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

A matrix mold display device and its manufacture method engineering field This invention has the 
configuration which has arranged optical materials, such as a fluorescence ingredient (liuninescent 
material) and a light modulation ingredient, alternatively in the predetermined location on a display 
substrate especially about a matrix mold display device and its manufacture approach, and in case an 
optical material is applied at least, it enables it to arrange an optical material correctly in a 
predetermined location in a liquefied matrix mold display device and its manufacture approach, 
background technique as the display device to which matrix mold display devices, such as LCD (Liquid 
Crystal Display) and EL (Electroluminescense) display device, realize a light weight, a thin shape, high 
definition, and a high definition — a variety — and a large nimiber are used. A matrix mold display 
device is constituted by other structures matrix-like wiring [ bus ], an optical material (luminescent 
material or light modulation ingredient), and if needed. 

Although it is necessary to arrange wiring and an electrode in the shape of a matrix on a display 
substrate here if it is a monochromatic matrix mold display device, an optical material can also be 
uniformly applied all over a display substrate. 

On the other hand, when it is going to realize the so-called matrix mold display device of a color by EL 
display device which is the type with which self emits light, for example, while arranging three pixel 
electrodes for every pixel corresponding to the three primary colors of a light called RGB, the optical 
material corresponding to one of RGB must be applied for every pixel electrode. That is, it is necessary 
to arrange an optical material alternatively to a position. 

Then, although development of the approach of carrying out patterning of the optical material is desired, 
etching and spreading are mentioned as a candidate of the effective patterning approach. 
The process in the case of being based on etching is as follows. 

First, the layer of an optical material is formed the whole surface on a display substrate. Next, the resist 
film is formed on the layer of an optical material, and patterning is carried out after exposing the resist 
film through a mask. And it etches and patterning of the layer of an optical material is performed 
according to the pattem of a resist. 

However, cost becomes high according to there being many routing counters and each ingredient and 
equipment being expensive in this case. Moreover, there are many routing coimters and a throughput is 
also bad by each process being complicated. Furthermore, resistance [ as opposed to a resist or an 
etching reagent depending on the chemical property of an optical material ] may be low, and these 
processes may be impossible. 

On the other hand, the process in the case of being based on spreading is as follows. 
First, an optical material is melted to a solvent, it is made liquefied, and this liquefied optical material is 
alternatively applied to the predetermined location on a display substrate with an Inkjet method etc. And 
an optical material is solidified by heating, optical exposure, etc. if needed. In this case, cost becomes 
cheap according to there being few routing coimters and each ingredient and equipment being cheap. 
Moreover, there are few routing counters and a throughput is also good by each process being simple. 
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Furthermore, these processes are possible if liquefaction is possible regardless of the chemical property 
of an optical material. 

It seems to be able to perform the approach of patteming by the above spreading easily apparently. 
However, in order to have to dilute the optical material dozens or more times with a solvent in case an 
optical material is applied with an ink jet method when this invention person etc. conducts an 
experiment etc., the fluidity was high, and it turned out that it is difficult to hold in a spreading location 
imtil solidification of that was completed after applying. 

That is, it originates in the fluidity of a liquefied optical material, and is that the precision of patteming 
is bad. For example, when the optical material apphed to a certain pixel flows into the adjoining pixel, 
the optical property of a pixel deteriorates. Moreover, for every pixel, when variation arises in spreading 
area, variation arises in spreading thickness and variation arises in the optical property of an optical 
material. 

This trouble is a trouble produced similarly, also when applying alternatively liquid crystal also with 
after that [ liquefied / in case it applies, it is liquefied, and / although it is remarkable at the limiinescent 
material for EL display devices solidified behind / when it applies ] on a display substrate. 
It aims at offering flie matrix mold display device which can arrange a liquefied optical material 
certainly in a predetermined location, and its manufacture approach, this invention being made paying 
attention to the imsolved technical problem which such a Prior art has, and maintaining the descriptions, 
like the degree of fireedom of low cost, a high throughput, and an optical material is high. 
Indication of invention In order to attain the above-mentioned purpose, invention concerning the 1st 
term of a claim has the configuration which has arranged the optical material altematively in the 
predetermined location on a display substrate, and in case said optical material is applied to said 
predetermined location at least, it has a level difference for applying said optical material to the 
boundary part of said predetermined location and its perimeter altematively in a liquefied matrix mold 
display device. 

According to invention conceming this 1st term of a claim, even if an optical material is liquefied in 
case it applies since it has the above level differences, it can be altematively arranged in a predetermined 
location. That is, the matrix mold display device conceming this 1st term of a claim is a matrix mold 
display device of the high performance by which the optical material has been arranged correctly in the 
predetermined location. 

Invention which relates to the 2nd term of a claim in order to attain the above-mentioned purpose. In the 
manufacture approach of a matrix mold display device liquefied in case it has the configuration which 
has arranged the optical material altematively in the predetermined location on a display substrate and 
said optical material is applied to said predetermined location at least It had the process which forms the 
level difference for applying said liquefied optical material in the boundary part of said predetermined 
location and its perimeter on said display substrate, and the process which applies said liquefied optical 
material to said predetermined location using said level difference. 

Since according to invention conceming this 2nd term of a claim a level difference is formed before 
applying a liquefied optical material, it can prevent that the liquefied optical material applied to the 
predetermined location spreads around with that level difference. Consequently, it becomes possible to 
raise the precision of patteming, maintaining the descriptions, like the degree of fi--eedom of low cost, a 
high throughput, and an optical material is high. 

In the manufacture approach of the matrix mold display device which is invention which invention 
conceming the 3rd term of a claim requires for the 2nd above-mentioned term of a claim, said level 
difference was a concave level difference to which the direction of said predetermined location is lower 
than the perimeter, turns upwards the field where said liquefied optical material of said display substrate 
is applied, and applied said liquefied optical material to said predetermined location. 
If the field where the optical material of a display substrate is applied is turned upwards according to 
invention conceming this 3rd term of a claim, the crevice formed of a level difference will also serve as 
facing up. And if a liquefied optical material is applied inside that crevice, an optical material comes to 
collect in a crevice with gravity, since it has collected in the' crevice with gravity, surface tension, etc. 
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unless the applied liquefied optical material has extremely extensive it, even if it makes it dry in this 
condition for example and solidifies an optical material, it is satisfactory, and highly precise patterning 
can be performed. 

On the other hand, in the manufacture approach of the matrix mold display device which is invention 
which invention concerning the 4th term of a claim requires for the 2nd above-mentioned term of a 
claim, said level difference was a convex type level difference to which the direction of said 
predetermined location is higher than the perimeter, turns downward the field where said liquefied 
optical material of said display substrate is applied, and applied said Hquefied optical material to said 
predetermined location. 

If the field where the optical material of a display substrate is apphed is tumed downward according to 
invention conceming this 4th term of a claim, the heights formed of a level difference will also serve as 
facing down. And if a liquefied optical material is applied to those heights, optical materials come to 
gather on heights with surface tension, since it has collected on heights with surface tension unless the 
applied liquefied optical material has extremely extensive it, even if it makes it dry in this condition for 
example and solidifies an optical material, it is satisfactory, and highly precise patterning can be 
performed. 

Invention which relates to the 5th term of a claim in order to attain the above-mentioned purpose. In the 
manufacture approach of a matrix mold display device liquefied in case it has the configuration which 
has arranged the optical material altematively in the predetermined location on a display substrate and 
said optical material is applied to said predetermined location at least The process which forms two or 
more 1 st bus wiring on said display substrate, and the process which forms the level difference for 
applying said liquefied optical material in the boundary part of said predetermined location and its 
perimeter on a display substrate. It had the process which applies said liquefied optical material to said 
predetermined location using said level difference, and the process which forms two or more 2nd bus 
wiring which intersects said 1st bus wiring so that said optical material may be covered. 
According to invention conceming this 5th term of a claim, in the so-called manufacture approach of a 
passive matrix mold display deyice, the same operation effectiveness as invention conceming the 2nd 
above-mentioned term of a claim can be done so. 

Invention which relates to the 6th term of a claim in order to attain the above-mentioned purpose. In the 
manufacture approach of a matrix mold display device liquefied in case it has the configuration which 
has arranged the optical material altematively in the predetermined location on a display substrate and 
said optical material is applied to said predetermined location at least The process which forms two or 
more 1st bus wiring on said display substrate, and the process which forms the level difference for 
applying said liquefied optical material in the bovmdary part of said predetermined location and its 
perimeter on said display substrate. The process which applies said liquefied optical material to said 
predetermined location using said level difference. It had the process which imprints the structure where 
it exfoliated from said stratum disjunctum on said substrate for exfoliation so that said 1st bus wiring 
and said 2nd bus wiring may cross on the process which forms two or more 2nd bus wiring through 
stratum disjunctum on the substrate for exfoliation, and the display substrate with which said optical 
material was applied. 

While being able to do so the same operation effectiveness as invention conceming the 2nd above- 
mentioned term of a claim in the so-called manufacture approach of a passive matrix display component 
according to invention conceming this 6th term of a claim. After the optical material has been arranged, 
a process which forms the layer for the 2nd bus wiring in the top face, and etches this becomes possible 
[ mitigating the damage by the process of the after that to furring which is not performed, such as a part 
and an optical material, ]. 

Invention which relates to the 7th term of a claim in order to attain the above-mentioned purpose. In the 
manufacture approach of a matrix mold display device liquefied in case it has the configuration which 
has arranged the optical material altematively in the predetermined location on a display substrate and 
said optical material is applied to said predetermined location at least Wiring which contains two or 
more scarming lines and signal lines on said display substrate, and the pixel electrode corresponding to 
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said predetermined location. The switching element for controlling the condition of said pixel electrode 
according to the condition of said wiring, It had the process to form, the process which forms the level 
difference for applying said liquefied optical material in the boundary part of said predetermined 
location and its perimeter on said display substrate, and the process which applies said liquefied optical 
material to said predetermined location using said level difference. 

According to invention concerning this 7th term of a claim, in the so-called manufacture approach of a 
active-matrix mold display device, the same operation effectiveness as invention concerning the 2nd 
above-mentioned term of a claim can be done so. 

Invention which relates to the 8th term of a claim in order to attain the above-mentioned purpose. In the 
manufacture approach of a matrix mold display device liquefied in case it has the configuration which 
has arranged the optical material alternatively in the predetermined location on a display substrate and 
said optical material is applied to said predetermined location at least The process which forms the level 
difference for applying said liquefied optical material in the boundary part of said predetermined 
location and its perimeter on said display substrate, The process which applies said liquefied optical 
material to said predetermined location using said level difference, Wiring which contains two or more 
scanning lines and signal lines through stratum disjunctum on the substrate for exfoliation. It had the 
process which forms the pixel electrode corresponding to said predetermined location, and the switching 
element for controlling the condition of said pixel electrode according to the condition of said wiring, 
and the process which imprints the structure where it exfoliated firom said stratum disjunctum on said 
substrate for exfoliation on the display substrate with which said optical material was applied. 
While being able to do so the same operation effectiveness as invention concerning the 2nd above- 
mentioned term of a claim in the so-called manufacture approach of a active-matrix display device 
according to invention conceming this 8th term of a claim. After the optical material has been arranged, 
a process which forms the layer for wiring and the layer for pixel electrodes in the top face, and etches 
these becomes possible [ mitigating the damage by spreading of an optical material to the damage by the 
process, the scanning line, a signal line, a subsequent pixel electrode or a subsequent switching element 
to fiirring which is not performed, such as a part and an optical material, etc. ]. 
In the manufacture approach of the matrix mold display device which is invention which invention 
conceming the 9th term of a claim requires for the above-mentioned claim 5th or the 6th term, said level 
difference is a concave level difference to which it is formed using said 1st bus wiring, and the direction 
of said predetermined location is lower than the perimeter. At the process which applies said liquefied 
optical material, the field where said liquefied optical material of said display substrate is applied is 
turned upwards, and said liquefied optical material is applied to said predetermined location. 
Since a part or all of a process that forms the 1 st bus wiring as a result of forming a level difference 
using the 1st bus wiring, while being able to do so the same operation effectiveness as invention 
conceming the 3rd above-mentioned term of a claim in the so-called manufacture approach of a passive 
matrix display component according to invention conceming this 9th term of a claim comes to serve as 
the process which forms a level difference, they can control the increment in a process. 
In the manufacture approach of the matrix mold display device which is invention which invention 
conceming the 10th term of a claim requires for the 7th above-mentioned term of a claim, said level 
difference is a concave level difference to which it is formed using said wiring and the direction of said 
predetermined location is lower than the perimeter. At the process which applies said liquefied optical 
material, the field where said liquefied optical material of said display substrate is applied is turned 
upwards, and said liquefied optical material is applied to said predetermined location. 
Since a part or all of a process that forms wiring as a result of forming a level difference using wiring, 
while being able to do so the same operation effectiveness as invention conceming the 3rd above- 
mentioned term of a claim in the so-called manufacture approach of a active-matrix display device 
according to invention conceming this 10th term of a claim comes to serve as the process which forms a 
level difference, they can control the increment in a process. 

In the manufacture approach of the matrix mold display device which is invention which invention 
conceming the 1 1th term of a claim requires for the 7th above-mentioned term of a claim, said level 
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difference is a convex type level difference to which it is formed using said pixel electrode, and the 
direction of said predetermined location is higher than the perimeter. At the process which applies said 
liquefied optical material, the field where said liquefied optical material of said display substrate is 
applied is turned dovsmward, and said liquefied optical material is applied to said predetermined location. 

Since a part or all of a process that forms a pixel electrode as a result of forming a level difference using 
a pixel electrode, while being able to do so the same operation effectiveness as invention concerning the 
4tii above-mentioned term of a claim in the so-called manufacture approach of a active-matrix display 
device according to invention conceming this 1 1th term of a claim comes to serve as the process which 
forms a level difference, they can control the increment in a process. 

It is the concave level difference to which invention conceming the 12th term of a claim is equipped 
with the process which forms an interlayer insulation film in the manufacture approach of the matrix 
mold display device which is invention conceming the 5 -8th above-mentioned terms of a claim, said 
level difference is formed using said interlayer insulation film, and the direction of said predetermined 
location is lower than the perimeter. At the process which applies said liquefied optical material, the 
field where said liquefied optical material of said display substrate is applied is turned upwards, and said 
liquefied optical material is applied to said predetermined location. 

Since a part or all of a process that forms an interlayer insulation film as a result of forming a level 
difference using an interlayer insulation film, while being able to do so the same operation effectiveness 
as invention which relates to the 3rd above-mentioned term of a claim in the so-called manufacture 
approach of a active-matrix display device at the so-called manufacture approach list of a passive matrix 
display component according to invention conceming this 12th term of a claim comes to serve as the 
process which forms a level difference, they can control the increment in a process. 
It is the concave level difference to which invention conceming the 13th term of a claim is equipped 
with the process which forms a protection-fi"om-light layer in the manufacture approach of the matrix 
mold display device which is invention conceming the 5- 8th above-mentioned terms of a claim, said 
level difference is formed using said protection-fi-om-light layer, and the direction of said predetermined 
location is lower than the perimeter. At the process which applies said liquefied optical material, the 
field where said liquefied optical material of said display substrate is applied is turned upwards, and said 
liquefied optical material is applied to said predetermined location. 

According to invention conceming this 13th term of a claim, it sets to the so-called manufacture 
approach of a active-matrix display device at the so-called manufacture approach list of a passive matrix 
display component. Since a part or all of a process that forms a protection-fi-om-light layer as a result of 
forming a level difference using a protection-from-light layer, while being able to do so the same 
operation effectiveness as invention conceming the 3rd above-mentioned term of a claim comes to serve 
as the process which forms a level difference, they can control the increment in a process. 
In the manufacture approach of the matrix mold display device which is invention which invention 
conceming the 14th term of a claim requires for the above-mentioned claim 2nd, 3, and five to 8 term, 
the process which forms said level difference forms a level difference by removing this altematively, 
after applying a liquefied ingredient. When a resist etc. can be applied as a liquefied ingredient and a 
resist is applied, the spin coat of the resist is carried out all over a display substrate, the resist film of 
suitable thickness is formed, the resist film can be exposed and etched, a crevice can be formed 
corresponding to a predetermined location, and, thereby, a level difference can be formed. 
The large level difference of the difference of elevation also becomes possible [ forming easily ], 
mitigating the damage to furring, while simplification of the process which forms a level difference is 
attained [ according to invention conceming this 14th term of a claim ] in addition to the operation 
effectiveness of invention conceming the above-mentioned claim 2nd, 3, and five to 8 term. 
In the manufacture approach of the matrix mold display device which is invention which invention 
conceming the 15th term of a claim requires for the above-mentioned claim the 2nd, 3, 5, and 7 term, 
the process which forms said level difference forms a level difference through stratum disjunctimi on the 
substrate for exfoliation, and imprints the stmcture where it exfoliated firom the stratum disjunctum on 
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the substrate for exfoliation, on a display substrate. 

The large level difference of the difference of elevation also becomes possible [ forming easily ], 
mitigating the damage to furring, while simplification of the process which forms a level difference is 
attained according to invention concerning this 1 5th term of a claim, since the level difference separately 
formed on the exfoliation substrate is imprinted in addition to the operation effectiveness of invention 
concerning the above-mentioned claim the 2nd, 3,5, and 7 term. 

It was made for the height dr of said level difference to fill following the (1) type in the manufacture 
approach of the matrix mold display device which is invention which invention concerning the 16th 
term of a claim requires for the above-mentioned claim 2nd, 3, 5-10, and 12 to 15 term. 
da<dr....(l) 

However, da is the spreading thickness per time of said liquefied optical material. 
According to invention conceming this 16th term of a claim, even if it does not depend on the surface 
tension of a liquefied optical material, it becomes possible to control that an optical material flows into 
the perimeter of a predetermined location exceeding a concave level difference. 
It was made for invention conceming the 17th term of a claim to fill following the (2) type in the 
manufacture approach of the matrix mold display device which is invention conceming the 16th above- 
mentioned term of a claim. 
Vd/(dbandr)>Et..., (2) 

However, the driver voltage by which Vd is impressed to said optical material, and db are the minimum 
field strength (threshold field strength) in which, as for said liquefied sum of each spreading thickness of 
an optical material, and r, the concentration of said liquefied optical material appears, and, as for Et, 
optical property change of said optical material appears. 

According to invention conceming this 17th term of a claim, in addition to the operation effectiveness of 
invention conceming the 16th above-mentioned term of a claim, the relation between spreading 
thickness and driver voltage is clarified, and it is compensated that the electro-optical effect of an optical 
material is discovered. 

It was made for the height dr of said level difference to fill following the (3) type in the manufacture 
approach of the matrix mold display device which is invention which invention conceming the 18th 
term of a claim requires for the above-mentioned claim 2nd, 3, 5-10, and 12 to 15 term, 
df =dr .... (3) 

However, df is the thickness at the time of completion of said optical material. 

According to invention conceming this 1 8th term of a claim, the surface smoothness of a level 

difference and the optical material at the time of completion is secured, and the uniformity of optical 

property change of an optical material and prevention of a short circuit are attained. 

It was made for thickness df at the time of said completion to fill following the (4) type in the 

manufactiwe approach of the matrix mold display device which is invention which invention conceming 

the 19th term of a claim requires for the 18th above-mentioned term of a claim. 

Vd/df>Et....(4) 

However, the driver voltage by which Vd is impressed to said optical material, and Et are the minimum 
field strength (threshold field strength) in which optical property change of said optical material appears. 

According to invention conceming this 19th term of a claim, in addition to the operation effectiveness of 
invention conceming the 18th above-mentioned term of a claim, the relation between spreading 
thickness and driver voltage is clarified, and it is compensated that the electro-optical effect of an optical 
material is discovered. 

Invention which relates to the 20th term of a claim in order to attain the above-mentioned purpose. It 
had the configuration which has arranged the optical material alternatively in the predetermined location 
on a display substrate, and when said optical material was applied to said predetermined location at 
least, it was equipped with the process which strengthens relatively lyophilic [ of said predetermined 
location on said display substrate ] rather than lyophilic [ of the perimeter ] in the manufacture approach 
of a liquefied matrix mold display device, and the process which applies said liquefied optical material 
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to said predetermined location. 

In order according to invention concerning this 20th term of a claim to strengthen lyophilic [ of a 
predetermined location ] before applying a liquefied optical material, a predetermined location is easy to 
be covered with the liquefied optical material applied to the predetermined location rather than that 
perimeter. If the lyophilic difference of a predetermined location and its perimeter is enlarged enough, 
the liquefied optical material applied to the predetermined location will not spread in the perimeter. 
Consequently, it becomes possible to raise the precision of patterning, maintaining the descriptions, like 
the degree of fi-eedom of low cost, a high throughput, and an optical material is high. 
In addition, it is possible to strengthen lyophilic [ of a predetermined location ], to strengthen liquid 
repellance around a predetermined location as a process which strengthens lyophilic [ of the 
predetermined location on a display substrate ] relatively rather than lyophilic [ of the perimeter ], or to 
perform the both. 

Invention which relates to the 21st term of a claim in order to attain the above-mentioned purpose. In the 
manufacture approach of a matrix mold display device liquefied in case it has the configuration which 
has arranged the optical material alternatively in the predetermined location on a display substrate and 
said optical material is applied to said predetermined location at least The process which forms two or 
more 1st bus wiring on said display substrate, and the process which strengthens relatively lyophilic [ of 
said predetermined location on said display substrate ] rather than lyophilic [ of the perimeter ], It had 
the process which applies said liquefied optical material to said predetermined location, and the process 
which forms two or more 2nd bus wiring which intersects said 1st bus wiring so that said optical 
material may be covered. 

According to invention conceming this 21st term of a claim, in the so-called manufacture approach of a 
passive matrix mold display device, the same operation effectiveness as invention conceming the 20th 
above-mentioned term of a claim can be done so. 

Invention which relates to the 22nd term of a claim in order to attain the above-mentioned purpose. In 
the manufacture approach of a matrix mold display device liquefied in case it has the configuration 
which has arranged the optical material altematively in the predetermined location on a display substrate 
and said optical material is applied to said predetermined location at least The process which forms two 
or more 1st bus wiring on said display substrate, and the process which strengthens relatively lyophilic 
[ of said predetermined location on said display substrate ] rather than lyophilic [ of the perimeter ], The 
process which applies said liquefied optical material to said predetermined location, and the process 
which forms two or more 2nd bus wiring through stratum disjunctum on the substrate for exfoliation. On 
the display substrate with which said optical material was applied, it had the process which imprints the 
structure where it exfoliated from said stratum disjunctum on said substrate for exfoliation so tiiat said 
1 St bus wiring and said 2nd bus wiring may cross. 

While being able to do so the same operation effectiveness as invention conceming the 20th above- 
mentioned term of a claim in the so-called manufacture approach of a passive matrix display component 
according to invention conceming this 22nd term of a claim, After the optical material has been 
arranged, a process which forms the layer for the 2nd bus wiring in the top face, and etches this becomes 
possible [ mitigating the damage by the process of the after that to fiirring which is not performed, such 
as a part and an optical material, ]. 

Invention which relates to the 23rd term of a claim in order to attain the above-mentioned purpose. In 
the manufacture approach of a matrix mold display device liquefied in case it has the configxiration 
which has arranged the optical material altematively in the predetermined location on a display substrate 
and said optical material is applied to said predetermined location at least Wiring which contains two or 
more scanning lines and signal lines on said display substrate, and the pixel electrode corresponding to 
said predetermined location, It had the process which forms the switching element for controlling the 
condition of said pixel electrode according to the condition of said wiring, the process which strengthens 
relatively lyophilic [ of said predetermined location on said display substrate ] rather than lyophilic [ of 
the perimeter ], and the process which applies said liquefied optical material to said predetermined 
location. 
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According to invention concerning this 23rd term of a claim, in the so-called manufacture approach of a 
active-matrix mold display device, the same operation effectiveness as invention conceming the 20th 
above-mentioned term of a claim can be done so. 

Invention which relates to the 24th term of a claim in order to attain the above-mentioned purpose, In 
the manufacture approach of a matrix mold display device liquefied in case it has the configuration 
which has arranged the optical material alternatively in the predetermined location on a display substrate 
and said optical material is applied to said predetermined location at least The process which strengthens 
relatively lyophilic [ of said predetermined location on said display substrate ] rather than lyophilic [ of 
the perimeter ], Stratum disjunctum is minded the process which applies said liquefied optical material 
to said predetermined location, and on the substrate for exfoliation. Wiring containing two or more 
scanning lines and signal lines, and the pixel electrode corresponding to said predetermined location. It 
had the process which forms the switching element for controlling the condition of said pixel electrode 
according to the condition of said wiring, and the process which imprints the structure where it 
exfoliated from said stratum disjunctum on said substrate for exfoliation on the display substrate with 
which said optical material was applied. 

While being able to do so the same operation effectiveness as invention conceming the 20th above- 
mentioned term of a claim in the so-called manufacture approach of a active-matrix display device 
according to invention conceming this 24th term of a claim, After the optical material has been 
arranged, a process which forms the layer for wiring and the layer for pixel electrodes in the top face, 
and etches these becomes possible [ mitigating the damage by spreading of an optical material to the 
damage by the process, the scanning line, a signal line, a subsequent pixel electrode or a subsequent 
switching element to furring which is not performed, such as a part and an optical material, etc. ]. 
Invention conceming the 25th term of a claim strengthens relatively lyophilic [ of said predetermined 
location on said display substrate ] rather than lyophilic [ of the perimeter ] in the manufacture approach 
of the matrix mold display device which is invention conceming the above-mentioned claim 21st or the 
22nd term by forming liquid repellance strong distribution along wdth said 1st bus wiring on said display 
substrate. 

While being able to do so the same operation effectiveness as invention conceming the 20th above- 
mentioned term of a claim in the so-called manufacture approach of a passive matrix display component 
according to invention conceming this 25th term of a claim. Since a part or all of a process that forms 
the 1st bus wiring as a result of forming strong lyophilic distribution along with the 1st bus wiring 
comes to serve as the process which strengthens lyophilic [ of said predetermined location ] relatively 
rather than lyophilic [ of the perimeter ], they can control the increment in a process. 
According to invention conceming the 26th term of a claim, in the manufacture approach of the matrix 
mold display device which is invention conceming the 23rd above-mentioned term of a claim, it 
strengthens relatively lyophilic [ of said predetermined location on said display substrate ] rather than 
lyophilic [ of the perimeter ] by forming liquid repellance strong distribution along with said wiring on 
said display substrate. 

While being able to do so the same operation effectiveness as invention conceming the 20th above- 
mentioned term of a claim in the so-called manufacture approach of a active-matrix display device 
according to invention conceming this 26th term of a claim. Since a part or all of a process that forms 
wiring as a result of forming strong lyophilic distribution along with wiring comes to serve as the 
process which strengthens lyophilic [ of said predetermined location ] relatively rather than lyophilic [ of 
the perimeter ], they can control the increment in a process. 

Invention conceming the 27th term of a claim strengthens relatively lyophilic [ of said predetermined 
location on said display substrate ] rather than lyophilic [ of the perimeter ] in the manufacture approach 
of the matrix mold display device which is invention conceming the 23rd above-mentioned term of a 
claim by strengthening lyophilic [ of said pixel electrode surface on said display substrate ]. 
While being able to do so tiie same operation effectiveness as invention conceming the 20th above- 
mentioned term of a claim in the so-called manufacture approach of a active-matrix display device 
according to invention conceming this 27th term of a claim. Since a part or all of a process that forms a 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 4/12/2004 



Page 9 of 21 



pixel electrode as a result of strengthening lyophilic [ of a pixel electrode surface ] comes to serve as the 
process which strengthens lyophilic [ of said predetermined location ] relatively rather than lyophilic [ of 
the perimeter ], they can control the increment in a process. 

Invention conceming the 28th term of a claim strengthens relatively lyophilic [ of said predetermined 
location on said display substrate ] rather than lyophilic [ of the perimeter ] in the manufacture approach 
of the matrix mold display device which is invention conceming the 21 -24th above-mentioned terms of 
a claim by having the process which forms an interlayer insulation film and forming liquid repellance 
strong distribution along with said interlayer insulation film on said display substrate. 
According to invention conceming this 28th term of a claim, it sets to the so-called manufacture 
approach of a active-matrix display device at the so-called manufacture approach list of a passive matrix 
display component, Since a part or all of a process that forms an interlayer insulation film as a result of 
forming strong lyophilic distribution along with an interlayer insulation film, while being able to do so . 
the same operation effectiveness as invention conceming the 20th above-mentioned term of a claim 
comes to serve as the process which strengthens lyophilic [ of said predetermined location ] relatively 
rather than lyophilic [ of the perimeter ], they can control the increment in a process. 
In the manufacture approach of the matrix mold display device which is invention which invention 
conceming the 29th term of a claim requires for the 23rd above-mentioned term of a claim In case the 
fi-ont face of said pixel electrode is equipped with the process which forms an interlayer insulation film 
so that it may expose, and said interlayer insulation film is formed The level difference for applying said 
liquefied optical material is formed in the boundary part of the part which the fi-ont face of said pixel 
electrode exposes, and its perimeter, and liquid repellance of the fi*ont face of said interlayer insulation 
film is strengthened. It strengthens relatively lyophilic [ of said predetermined location on said display 
substrate ] rather than lyophilic [ of the perimeter ]. 

Before a liquefied optical material is applied, while a concave level difference like invention which 
relates to the 3rd above-mentioned term of a claim with an interlayer insulation film is formed according 
to invention conceming this 29th term of a claim, when the liquid repellance of the fi"ont face of that 
interlayer insulation film becomes strong, lyophilic [ of a predetermined location ] is strong relatively 
rather than lyophilic [ of that perimeter ]. For this reason, since both an operation of invention 
conceming the 3rd above-mentioned term of a claim and an operation of invention conceming the 20th 
above-mentioned term of a claim will be demonstrated, it can prevent more certainly that the liquefied 
optical material applied to the predetermined location spreads around. Consequently, it becomes 
possible to raise the precision of patterning fiirther, maintaining the descriptions, like the degree of 
fi-eedom of low cost, a high throughput, and an optical material is high. 

Invention conceming the 30th term of a claim strengthens relatively lyophilic [ of said predetermined 
location on said display substrate ] rather than lyophilic [ of the perimeter ] in the manufacture approach 
of the matrix mold display device which is invention conceming the 21 -24th above-mentioned terms of 
a claim by having the process which forms a protection- from-light layer, and forming liquid repellance 
strong distribution along with said protection- from-light layer on said display substrate. 
According to invention conceming this 30th term of a claim, it sets to the so-called manufacture 
approach of a active-matrix display device at the so-called manufacture approach list of a passive matrix 
display component. Since a part or all of a process that forms a protection-from-light layer as a result of 
forming strong lyophilic distribution along with a protection-from-light layer, while being able to do so 
the same operation effectiveness as invention conceming the 20th above-mentioned term of a claim 
comes to serve as the process which strengthens lyophilic [ of said predetermined location ] relatively 
rather than lyophilic [ of the perimeter ], they can control the increment in a process. 
In the manufacture approach of the matrix mold display device which is invention conceming the 20- 
30th above-mentioned terms of a claim, or invention conceming the 31st term of a claim irradiates 
ultraviolet rays, it enlarges the lyophilic difference of said predetermined location and its perimeter by 
irradiating plasma, such as 02, CF3, and Ar. 

According to invention conceming this 31st term of a claim, liquid repellance on the front face of an 
interlayer insulation film etc. can be strengthened easily, for example. 
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Invention concerning the 32nd term of a claim was equipped with the process which strengthens 
relatively lyophilic [ of said predetermined location on said display substrate ] rather than lyophilic [ of 
the perimeter ] in the manufacture approach of the matrix mold display device which is invention 
concerning the 2- 19th above-mentioned terms of a claim. 

Moreover, invention concerning the 33rd term of a claim was equipped with the process which forms 
the level difference for applying said liquefied optical material in the boundary part of said 
predetermined location and its perimeter on said display substrate in the manufacture approach of the 
matrix mold display device which is invention concerning the above-mentioned claim 20-28th and the 
31st term. 

And before a liquefied optical material is applied, while a predetermined level difference is formed like 
invention concerning the 29th above-mentioned term of a claim according to invention conceming these 
claims 32nd or the 33rd term, lyophilic [ of a predetermined location ] becomes strong relatively rather 
than lyophilic [ of the perimeter ]. For this reason, since both an operation of invention conceming the 
3rd above-mentioned term of a claim and an operation of invention conceming the 20th above- 
mentioned term of a claim will be demonstrated, it can prevent more certainly that the liquefied optical 
material applied to the predetermined location spreads around. Consequently, it becomes possible to 
raise the precision of patterning further, maintaining the descriptions, like the degree of jfreedom of low 
cost, a high throughput, and an optical material is high. 

Invention which relates to the 34th term of a claim in order to attain the above-mentioned purpose. In 
the manufacture approach of a matrix mold display device liquefied in case it has the configuration 
which has arranged the optical material alternatively in the predetermined location on a display substrate 
and said optical material is applied to said predetermined location at least It had the process which forms 
potential distribution on said display substrate so that it may become the potential from which said 
predetermined location and its perimeter differ, and the process which applies said liquefied optical 
material to said predetermined location alternatively using said potential distribution. 
Since according to invention conceming this 34th term of a claim potential distribution is formed before 
applying a liquefied optical material, it can prevent that the liquefied optical material applied to tiie 
predetermined location spreads around according to that potential distribution. Consequently, it becomes 
possible to raise the precision of patterning, maintaining the descriptions, like the degree of freedom of 
low cost, a high throughput, and an optical material is high. 

Invention which relates to the 35th term of a claim in order to attain the above-mentioned purpose. In 
the manufacture approach of a matrix mold display device liquefied in case it has the configuration 
which has arranged the optical material alternatively in the predetermined location on a display substrate 
and said optical material is applied to said predetermined location at least On said display substrate, it 
had the process which forms potential distribution so that it may become the potential from which said 
predetermined location and its perimeter differ, and the process applied to said predetermined location 
since said liquefied optical, material is electrified in the potential which repulsive force generates 
between the perimeters of said predetermined location. 

According to invention conceming this 35th term of a claim, since repulsive force arises between the 
applied liquefied optical material and the perimeter of a predetermined location, it can prevent that the 
liquefied optical material applied to the predetermined location spreads around. Consequently, it 
becomes possible to raise the precision of patterning, maintaining the descriptions, like the degree of 
fi-eedom of low cost, a high throughput, and an optical material is high. 

Invention which relates to the 36th term of a claim in order to attain the above-mentioned purpose. In 
the manufacture approach of a matrix mold display device liquefied in case it has the configuration 
which has arremged the optical material alternatively in the predetermined location on a display substrate 
and said optical material is applied to said predetermined location at least The process which forms two 
or more 1st bus wiring on said display substrate, and the process which forms potential distribution on 
said display substrate so that it may become the potential fi-om which said predetermined location and its 
perimeter differ. Since said liquefied optical material was electrified in the potential which repulsive 
force generates between the perimeters of said predetermined location, it had the process applied to said 
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predetermined location, and the process which forms two or more 2nd bus wiring which intersects said 
1st bus wiring so that said optical material may be covered. 

According to invention concerning this 36th term of a claim, in the so-called manufacture approach of a 
passive matrix mold display device, the same operation effectiveness as invention conceming the 35th 
above-mentioned term of a claim can be done so. 

Invention which relates to the 37th term of a claim in order to attain the above-mentioned purpose. In 
the manufacture approach of a matrix mold display device Uquefied in case it has the configuration 
which has arranged the optical material alternatively in the predetermined location on a display substrate 
and said optical material is applied to said predetermined location at least The process which forms two 
or more 1st bus wiring on said display substrate, and the process which forms potential distribution on 
said display substrate so that it may become the potential from which said predetermined location and its 
perimeter differ. The process applied to said predetermined location since said liquefied optical material 
is electrified in the potential which repulsive force generates between the perimeters of said 
predetermined location. It had the process which imprints ttie structure where it exfoliated from said 
stratum disjunctum on said substrate for exfoliation so that said 1st bus wiring and said 2nd bus wiring 
may cross on the process which forms two or more 2nd bus wiring through stratum disjunctum on the 
substrate for exfoliation, and the display substrate with which said optical material was appHed. 
While being able to do so the same operation effectiveness as invention conceming the 35th above- 
mentioned term of a claim in the so-called manufacture approach of a passive matrix display component 
according to invention conceming this 37th term of a claim. After the optical material has been 
arranged, a process which forms the layer for the 2nd bus wiring in the top face, and etches this becomes 
possible [ mitigating the damage by the process of the after that to furring which is not performed, such 
as a part and an optical material, ]. 

Invention which relates to the 38th term of a claim in order to attain the above-mentioned purpose. In 
the manufacture approach of a matrix mold display device liquefied in case it has the configuration 
which has arranged the optical material alternatively in the predetermined location on a display substrate 
and said optical material is applied to said predetermined location at least Wiring which contains two or 
more scanning lines and signal lines on said display substrate, and the pixel electrode corresponding to 
said predetermined location. The switching element for controlling the condition of said pixel electrode 
according to the condition of said wiring. It had the process to form, the process which forms potential 
distribution so that it may become the potential from which said predetermined location and its 
perimeter differ on said display substrate, and the process applied to said predetermined location since 
said liquefied optical material is electrified in the potential which repulsive force generates between the 
perimeters of said predetermined location. 

According to invention conceming this 38th term of a claim, in the so-called manufacture approach of a 
active-matrix mold display device, the same operation effectiveness as invention conceming the 35th 
above-mentioned term of a claim can be done so. 

Invention which relates to the 39th term of a claim in order to attain the above-mentioned purpose. In 
the manufacture approach of a matrix mold display device liquefied in case it has the configuration 
which has arranged the optical material alternatively in the predetermined location on a display substrate 
and said optical material is applied to said predetermined location at least The process which forms 
potential distribution on said display substrate so that it may become the potential from which said 
predetermined location and its perimeter differ. The process applied to said predetermined location since 
said liquefied optical material is electrified in the potential which repulsive force generates between the 
perimeters of said predetermined location, Wiring which contains two or more scanning lines and signal 
lines through stratum disjunctum on the substrate for exfoliation. It had the process which forms the 
pixel electrode corresponding to said predetermined location, and the switching element for controlling 
the condition of said pixel electrode according to the condition of said wiring, and the process which 
imprints the structure where it exfoliated from said stratum disjunctum on said substrate for exfoliation 
on the display substrate with which said optical material was applied. 

While being able to do so the same operation effectiveness as invention conceming the 35th above- 
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mentioned term of a claim in the so-called manufacture approach of a active-matrix display device 
according to invention conceming this 39th term of a claim, After the optical material has been 
arranged, a process which forms the layer for wiring and the layer for pixel electrodes in the top face, 
and etches these becomes possible [ mitigating the damage by spreading of an optical material to the 
damage by the process, the scanning line, a signal line, a subsequent pixel electrode or a subsequent 
switching element to fiirring which is not performed, such as a part and an optical material, etc. ]. 
In the manufacture approach of the matrix mold display device which is invention which invention 
conceming the 40th term of a claim requires for the 35-39th above-mentioned terms of a claim, said 
potential distribution was formed so that the perimeter of said predetermined location on said display 
substrate might be charged at least. 

According to invention conceming this 40th term of a claim, repulsive force can be certainly generated 
now by electrifying a liquefied optical material. 

In the manufacture approach of the matrix mold display device which is invention which invention 
conceming the 41st term of a claim requires for the above-mentioned claim 36th or the 37th term, said 
potential distribution was formed by impressing an electrical potential difference to said 1st bus wiring. 
Moreover, in the manufacture approach of the matrix mold display device which is invention which 
invention conceming the 42nd term of a claim requires for the 38th above-mentioned term of a claim, 
said potential distribution was formed by impressing an electrical potential difference to said wiring. 
And in the manufacture approach of the matrix mold display device which is invention which invention 
conceming the 43rd term of a claim requires for the 38th above-mentioned term of a claim, said 
potential distribution was formed by impressing an electrical potential difference to said pixel electrode. 
Furthermore, in the manufacture approach of the matrix mold display device which is invention which 
invention conceming the 44th term of a claim requires for the 38th above-mentioned term of a claim, 
said potential distribution was formed by impressing an electrical potential difference to said scanning 
line one by one, impressing potential to said signal line at coincidence, and impressing an electrical 
potential difference to said pixel electrode through said switching element. 

Moreover, invention conceming the 45th term of a claim is equipped with tiie process which forms a 
protection-from-light layer in the manufacture approach of the matrix mold display device which is 
invention conceming the 35-39th above-mentioned terms of a claim, and said potential distribution was 
formed by impressing an electrical potential difference to said protection-from-light layer. 
Since potential distribution is formed using the configuration with which a matrix mold display device is 
equipped according to invention conceming the 41 -45th terms of these claims, the increment in a 
process can be controlled. 

In the manufacture approach of the matrix mold display device which is invention which invention 
conceming the 46th term of a claim requires for the 34-45th above-mentioned terms of a claim, said 
potential distribution was formed so that said predetermined location and its perimeter might serve as 
reversed polarity. 

Since according to invention conceming this 46th term of a claim attraction occurs between a liquefied 
optical material and a predetermined location and repulsive force occurs between a liquefied optical 
material and the perimeter of a predetermined location, an optical material becomes easy to collect with 
a predetermined location, and the precision of patterning improves further. 

In addition, an inorganic or organic fluorescence ingredient (luminescent material) is applicable like 
invention which relates, for example to the 47th term of a claim as said optical material in the 
manufacture approach of the matrix mold display device which is invention conceming the 2-46th 
above-mentioned terms of a claim. As a fluorescence ingredient (luminescent material), EL 
(Electroluminescense) is suitable. What is necessary is to melt to a suitable solvent and just to consider 
as a solution, in order to consider as a liquefied optical material. 

Moreover, liquid crystal is also applicable like invention which relates, for example to the 48th term of a 
claim as said optical material in the manufacture approach of the matrix mold display device which is 
invention conceming the above-mentioned claim 2nd, 3, 5-10, 12-31, and 33 to 46 term. 
In the manufacture approach of the matrix mold display device which is invention which invention 
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concerning the 49th term of a claim requires for the above-mentioned claim 7th, 8, 10, 1 1, 13, 23, 24, 
26, 27, 38 and 39, and 42 to 44 term, said switching element was formed with the polycrystalline silicon 
formed in the polycrystalline silicon or the low-temperature process 600 degrees C or less formed in the 
elevated-temperature process (amorphous silicon and 600 degrees C or more). 

Invention conceming this 49th term of a claim also enables it to raise the precision of patterning of an 
optical material. When the polycrystalline siUcon formed especially in the low-temperature process is 
used, it can be compatible in low-cost-izing by use of a glass substrate, and high performance-ization by 
high mobility. 

Easy explanation of a drawing Fig. 1 is a circuit diagram showing some displays in the gestalt of 
operation of the 1 st of this invention. Fig. 2 is an expansion top view showing the planar structure of a 
pixel field. Fig. 3-5 is a sectional view showing the flow of the production process in the gestalt of the 
1st operation. Fig. 6 is a sectional view showing the modification of the gestalt of the 1st operation. Fig, 
7 is the top view and sectional view showing the gestalt of the 2nd operation. Fig. 8 is a sectional view 
showing a part of production process of the gestalt of the 3rd operation. Fig. 9 is a sectional view 
showing a part of production process of the gestalt of the 4th operation. Fig. 1 0 is a sectional view 
showing a part of production process of the gestalt of the 5th operation. Fig. 1 1 is a sectional view 
showing a part of production process of the gestalt of the 6th operation. Fig. 12 is a sectional view 
showing a part of production process of the gestalt of the 8th operation. Fig. 13 is a sectional view 
showing the modification of the gestalt of the 8th operation. 

The best gestalt for inventing The gestalt of desirable operation of this invention is hereafter explained 
based on a drawing. 

(1) Gestalt of the 1st operation Figs. 1 thru/or 5 are drawings showing the gestalt of operation of the 1st 
of this invention, and the gestalt of this operation applies the matrix mold display device conceming this 
invention, and its manufacture approach to the display of the active-matrix mold using EL display 
device. More specifically, the example which applies luminescent material as an optical material is 
shown using the scanning line, signal line, and common feeder as wiring. 

Fig. 1 is a circuit diagram showing some displays 1 in the gestalt of this operation, and this display 1 is. 
On the display substrate of transparence, while having two or more scanning lines 131, two or more 
signal lines 132 prolonged in the direction which crosses to these scanning lines 131, two or more 
common feeders 133 which extend in these signal lines 132 at juxtaposition, and the configuration by 
which ********** wiring was carried out, pixel ****** 1 A is prepared for every intersection of the 
scanning line 131 and a signal line 132. 

To the signal line 132, the shift register, the level shifter, the video line, and the data side drive circuit 3 
equipped with an analog switch are formed. 

Moreover, to the scanning line 131, the scan side drive circuit 4 equipped with a shift register and a level 
shifter is formed. Furthermore, the switching thin film transistor 142 by which a scan signal is supplied 
to each of pixel field lA through the scanning line 131 again at a gate electrode. The light emitting 
device 140 and ** which are put between the pixel electrode 141 with which a drive current flows in 
from the common feeder 133 when the picture signal held with the retention volume cap holding the 
picture signal supplied from the signal-line line 132 through this switching thin film transistor 142 and 
this retention volume cap connects with the common feeder 133 electrically through the current thin film 
transistor 143 supplied to a gate electrode and this current thin film transistor 143, and this pixel 
electrode 141 and reflector 154 are prepared. 

If it is this configuration, and the scanning line 131 will drive and the switching thin film transistor 142 
will serve as ON, the potential of the signal line 132 at that time will be held at retention volimie cap, 
and the on-off condition of the current thin film transistor 143 will be decided according to the condition 
of this retention volume cap. And since a current flows from the common feeder 133 to the pixel 
electrode 141 and a current flows to a reflector 154 through a light emitting device 140 through the 
channel of the current thin film transistor 143 further, a light emitting device 140 emits light according 
to the amount of currents which flows this. 

Here, as the planar stmcture of each pixel field 1 A is shown in Fig. 2 which is an expansion top view in 
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the condition of having removed the reflector and the light emitting device, the flat-sxirface 
configuration serves as arrangement by which the neighborhood of the rectangular pixel electrode 141 
was surrounded with a signal line 132, the common feeder 133, the scanning line 131, and the scanning 
line for other pixel electrodes that is not illustrated. 

Figs. 3-5 are sectional views showing the manufacture process of pixel field 1 A one by one, and are 
equivalent to the A-A line cross section of Fig. 2. Hereafter, according to Figs. 3 - 5, the production 
process of pixel field 1 A is explained. 

First, as shown in Fig. 3 (a), the substrate protective coat (not shown) which thickness becomes from the 
silicon oxide which is about 2000-5000A by the plasma-CVD method by making TEOS (tetra-ethoxy 
silane), oxygen gas, etc. into material gas is formed to the display substrate 121 of transparence if 
needed. Subsequently, the temperature of the display substrate 121 is set as about 350 degrees C, and the 
semi-conductor film 200 which thickness becomes from the amorphous silicon film which is about 300- 
700A by the plasma-CVD method is formed in the fi-ont face of a substrate protective coat. Next, to the 
semi-conductor film 200 which consists of amorphous silicon film, crystallization processes, such as 
laser annealing or a solid phase grown method, are performed, and the semi-conductor film 200 is 
crystallized on the polish recon film. By the laser annealing method, the output reinforcement is 200 
mJ/cm2, for example using the Rhine beam whose long ** of a beam is 400nim in excimer laser. The 
Rhine beam is scanned so that the part which is equivalent to 90% of the peak value of the laser 
reinforcement in the short ****** about the Rhine beam may lap for every field. 
Subsequently, as shown in Fig. 3 (b), patterning of the semi-conductor film 200 is carried out, and it 
considers as the island-like semi-conductor film 210, and it is TEOS (tetra-ethoxy silane) to the fi-ont 
face. 

The gate dielectric film 220 which thickness becomes fi-om the silicon oxide or the nitride which is 
about 600-1 500A by the plasma-CVD method by making ********** etc. into material gas is formed. 
In addition, although the semi-conductor film 210 serves as a channel field of the current thin film 
transistor 143, and a source drain field, the semi-conductor filin which serves as a channel field of the 
switching thin film transistor 142 and a source dollar in field in a different cross-section location is also 
formed. That is, although two kinds of transistors 142 and 143 are made fi-om the production process 
shown in Figs. 3 - 5 by coincidence, since it is made in the same procedure, by the following 
explanation, about a transistor, only the current thin film transistor 143 is explained and explanation is 
omitted about the switching thin film transistor 142. 

Subsequently, as shown in Fig. 3 (c), after forming the electric conduction film which consists of metal 
membranes, such as aluminum, a tantalum, molybdenum, titanium, and a tungsten, by the spatter, 
patteming is carried out and gate electrode 143 A is formed. 

In this condition, high-concentration phosphorus ion is driven in and the source dollar in fields 143a and 
143b are formed in the silicon thin film 210 in self align to gate electrode 143 A. In addition, the part 
into which an impurity was not introduced is set to channel field 143c. 

Subsequently, as shown in Fig. 3 (d), after forming an interlayer insulation film 230, contact holes 232 
and 234 are formed and the junction electrodes 236 and 238 are embedded in these contact holes 232 
and 234. 

Subsequently, as shown in Fig. 3 (e), a signal line 132, the common feeder 133, and the scaiming line 
(not shown in Fig. 3) are formed on an interlayer insulation film 230. It forms thickly enough, without 
catching each wiring of a signal line 132, the common feeder 133, and the scanning line by tMckness 
required as wiring at this time. Specifically, each wiring is formed in the thickness of about 1-2 
micrometers. The junction electrode 238 and each wiring may be formed at the same process here. At 
this time, the junction electrode 236 will be formed with the ITO film mentioned later. 
And an interlayer insulation film 240 is formed so that the top face of each wiring may also be covered, 
a contact hole 242 is formed in the location corresponding to the junction electrode 236, the ITO film is 
formed so that it may be embedded also in the contact hole 242, patteming of the ITO film is carried out, 
and the pixel electrode 141 electrically connected to source dollar in field 143a is formed in the 
predetermined location surrounded by a signal line 132, the common feeder 133, and the scanning line. 
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Here, the part pinched by the signal Hne 132 and the common feeder 133 is equivalent to the 
predetermined location where an optical material is arranged alternatively in Fig. 3 (e). 
And between the predetermined location and its perimeter, the level difference 1 1 1 is formed of the 
signal line 132 or the common feeder 133. Specifically, the concave level difference 1 1 1 to which the 
direction of a predetermined location is lower than the perimeter is formed. 

Subsequently, the optical material [ being liquefied (the shape of a solution melted by the solvent) ] for 
forming the hole-injection layer equivalent to the lower layer part of a light emitting device 140 with an 
ink jet head method, where the top face of the display substrate 121 is turned upwards as shown in Fig. 4 
(a) (precursor) 

It applies altematively in the field which 1 14A was surrounded by discharge and surrounded with the 
level difference 1 1 1 in this (predetermined location). In addition, since it is not the summary of this 
invention, the concrete contents of the ink jet method are omitted (see JP,56-13184,A and JP,2- 
167751, A about this method, for example). 

As an ingredient for forming a hole-injection layer, a polyphenylene vinylene [ whose polymer 
precursor is polytetrahydro thiophenyl phenylene ], 1, and l-screw-(4-N and N-ditolylamino phenyl) 
cyclohexane, tris (8-hydroxy quinolinol) aluminum, etc. are mentioned. 

At this time, since the fluidity is high, liquefied precursor 1 14A tends to spread horizontally, but since 
the level difference 1 1 1 is formed so that the applied location may be surrounded, if coverage per time 
of that liquefied precursor 1 14A is not made extremely extensive, it is prevented that liquefied precursor 
1 14A spreads on the outside of a predetermined location exceeding a level difference 111. 
Subsequently, as shown in Fig. 4 (b), the solvent of liquefied precursor 1 14A is evaporated by heating or 
optical exposure, and solid thin hole-injection layer 140a is formed on the pixel electrode 141. Here, 
although based also on the concentration of liquefied precursor 1 14 A, only thin hole-injection layer 
140a is formed. So, when you need thicker hole-injection layer 140a, as count repeat activation of the 
need is carried out and Fig. 4 (a) and the process of (b) are shown in Fig. 4 (c), it forms hole-injection 
layer 140A of sufficient thickness. 

Subsequently, as shown in Fig. 5 (a), it applies altematively in the field which optical material (organic 
fluorescence ingredient) 1 14B [ being liquefied (the shape of a solution melted by the solvent) ] for 
forming the organic-semiconductor film which hits a part for the management of a light emitting device 
140 with an Inkjet head method where the top face of the display substrate 121 is turned upwards was 
surrounded by discharge, and was surrounded with the level difference 1 1 1 in this (predetermined 
location). 

As an organic fluorescence ingredient **, cyano polyphenylene vinylene, polyphenylene vinylene, the 
poly alkyl phenylene, 2, 3, 6, 7-tetrahydro-l l-oxo-^lH, and 5H and 1 1 ~ a H(l) benzo PIRANO [6, 7, 
8-ij]-kino lysine- 10-carboxylic acid — A 1 and l-screw-(4-N and N-ditolylamino phenyl) cyclohexane, 
2-13', 4'-dihydroxy phenyl - 3, 5, 7-trihydroxy-l -benzo pyrylium perchlorate, Tris (8-hydroxy 
quinoHnol) aluminum, 2, 3 and 6, 7-tetrahydro-9-methyl-l 1-oxo— IH, 5H, and 1 1H(1) benzo PIRANO 
[6, 7, 8-ij]-kino lysine. An aroma tick diamine derivative (TDP), an oxy-diazole dimer (OXD), An oxy- 
diazole derivative (PBD), a JISUCHIRU arylene derivative (DSA), A quinolinol system metal complex, 
a beryllium-benzo quinolinol complex (Bebq), A triphenylamine derivative (MTDATA), a 
JISUCHIRIRU derivative, a pyrazoline dimer, Rubrene, Quinacridone, a triazole derivative, 
polyphenylene, the poly alkyl fluorene, the poly alkyl thiophene, an azomethine zinc complex, the Pori 
Phi Lynne zinc complex, a benzo oxazole zinc complex, a phenanthroline europium complex, etc. are 
mentioned. 

At this time, since the fluidity is high, liquefied organic fluorescence ingredient 1 14B tends to spread 
horizontally too, but since thie level difference 1 1 1 is formed so that the applied location may be 
surrounded, if coverage per time of that liquefied organic fluorescence ingredient 1 14B is not made 
extremely extensive, it is prevented that liquefied organic fluorescence ingredient 1 14B spreads on the 
outside of a predetermined location exceeding a level difference 1 1 1, 

Subsequently, as shovm in Fig. 5 (b), the solvent of liquefied organic fluorescence ingredient 1 14B is 
evaporated by heating or optical exposure, and solid thin organic-semiconductor film 140b is formed on 
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hole-injection layer 140 A. Here, although based also on the concentration of liquefied organic 
fluorescence ingredient 1 14B, only thin organic-semiconductor film 140b is formed. So, when you need 
thicker organic-semiconductor film 140b, as count repeat activation of the need is carried out and Fig. 5 
(a) and the process of (b) are shown in Fig. 5 (c), it forms organic-semiconductor film 1406 of sufficient 
thickness. A light emitting device 140 is constituted by hole-injection layer 140A and organic- 
semiconductor film MOB. finally, it is shown in Fig. 5 (d) — as — the surface whole of the display 
substrate 121 — or a reflector 1 54 is formed in the shape of a stripe. 

Thus, while forming wiring of a signal line 132 and common wiring 133 grade so that the treatment 
location where a light emitting device 140 be arrange may be surround from a four way type if it be in 
the gestalt of this operation, since he be trying to apply alternatively liquefied precursor 1 14A and 
liquefied organic fluorescence ingredient 1 14B by forming these wiring more thickly than usual and 
forming a level difference 111, there be an advantage that the patterning precision of a Hght emitting 
device 140 be high. 

And if a level difference 1 1 1 is formed, although a reflector 154 will be formed in the field where 
irregularity is comparatively big, if thickness of the reflector 154 is made to some extent thick, 
possibility that faults, such as an open circuit, will occur will become very small. 
And since a new process does not necessarily increase especially in order to form a level difference 111 
using a signal line 132 or wiring of common wiring 133 grade, large complication of a production 
process etc. is not caused. 

In addition, between the spreading thickness da of precursor 1 14A or liquefied organic fluorescence 
ingredient 1 14B liquefied in order for liquefied precursor 1 14A and liquefied organic fluorescence 
ingredient 1 14B to prevent more certainly flowing out of the inside of a level difference 111 outside, and 
the height dr of a level difference 1 1 1 da <dr .... (1) 
It is desirable to make it the relation to say materialized. 

However, since hole-injection layer 140A is already formed in case liquefied organic fluorescence 
ingredient 1 14B is applied, the height dr of a level difference 111 needs to deduct and consider the part 
of the hole-injection layer 140 A from the original height. 

Moreover, driver voltage Vd further impressed to organic- semiconductor film 1406 while satisfying the 
above-mentioned (1) formula. Between the sum db of each liquefied spreading thickness of organic 
fluorescence ingredient 1 14B, the concentration r of liquefied organic fluorescence ingredient 1 14B, and 
the minimum field strength (threshold field strength) Et to which optical property change appears in 
organic-semiconductor film 1406 Vd/(db and r) > Et .... (2) 

If it is made for the relation to say to be materialized, the relation between spreading thickness and 
driyer voltage will be clarified, and it will be compensated that the electro-optical effect of organic- 
semiconductor film 1406 is discovered. 

In order to be able to secure the surface smoothness of a level difference 111 and a light emitting device 
140 and to, enable the uniformity of optical property change of organic-semiconductor film MOB, and 
prevention of a short circuit on the other hand, it is between thickness df at the time of completion of a 
light emitting device 140, and the height dr of a level difference 1 1 1. df =dr .... (3) 
What is necessary is just to form the relation to say. 

Furthermore, if the following (4) types are satisfied while satisfying the above-mentioned (3) formula, 
the relation between the thickness at the time of completion of a light emitting device 140 and driver 
voltage will be clarified, and it will be compensated tiiat the electro-optical effect of an organic 
fluorescence ingredient is discovered. 
Vd/df>Et ....(4) 

However, df in this case is not the light emitting device 140 whole but the thickness at the time of 
completion of organic-semiconductor film 1406. 

In addition, the optical material which forms the management of a light emitting device 140 may not be 
limited to organic fluorescence ingredient 1 146, and may be an inorganic fluorescence ingredient. 
Moreover, as for each transistors 142 and 143 as a switching element, it is desirable to form with the 
polycrystalline silicon formed in the low-temperature process 600 degrees C or less, and, thereby, they 
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are compatible in low-cost-izing by use of a glass substrate, and high performance-ization by high 
mobility. In addition, a switching element may be formed with the polycrystalline siUcon formed in 
amoq^hous silicon or an elevated-temperature process 600 degrees C or more. 

And you may be the format of preparing the transistor other than the switching thin film transistor 142 
and the current thin fihti transistor 143, or may be the format driven with one transistor. 
Moreover, a level difference 1 1 1 may be formed by bus wiring of the 1st of a passive matrix mold 
display device, the scanning line 131 of a active-matrix mold display device, and the protection-fi-om- 
light layer. 

In addition, as a light emitting device 140, although luminous efficiency (rate of a hole injection) falls a 
little, hole-injection layer 140A may be omitted. Moreover, it may replace with hole-injection layer 
140 A, and an electron injection layer may be formed between organic-semiconductor film MOB and a 
reflector 154, or the both sides of a hole-injection layer and an electron injection layer may be formed. 
Moreover, although especially the gestalt of the above-mentioned implementation explained the case 
where each light emitting device 140 whole had been arranged alternatively bearing color display in 
mind, as shown in Fig. 6, in the case of the display 1 of monochromatic specification, organic- 
semiconductor film MOB may be uniformly formed all over display substrate 121, for example. 
However, even in this case, in order to prevent a cross talk, since hole- injection layer MOA must arrange 
alternatively for every orientation everywhere, spreading using a level difference 1 1 1 is very effective 
[A]. 

(2) Gestalt of the 2nd operation Fig. 7 is drawing showing the gestalt of operation of the 2nd of this 
invention, and the gestalt of this operation applies the matrix mold display device conceming this 
invention, and its manufacture approach to the display of the passive matrix mold using EL display 
device. In addition. Fig. 7 (a) is a top view showing the arrangement relation between two or more 1st 
bus wiring 300, two or more 2nd bus wiring 310 arranged in the direction which intersects 
perpendicularly with this, and **, and Fig. 7 (b) is ** (a). 

It is a ** B-B line sectional view. In addition, the same sign is given to the same configuration as the 
gestalt of implementation of the above 1st, and the overlapping explanation is omitted in it. Moreover, 
since a fine production process etc. is the same as that of the gestalt of implementation of the above 1st, . 
the illustration and explanation are omitted. 

That is, if it is in the gestalt of this operation, the insulator layer 320 of Si02 grade is arranged and, 

thereby, the level difference 1 1 1 is formed between a predetermined location and its perimeter so that 

the predetermined location where a light emitting device 140 is arranged may be surrounded. 

Like the gestalt of implementation of the above 1st, even if it is such a configuration, in case liquefied 

precursor 1 MA and liquefied organic fluorescence ingredient 1 MB are applied altematively, it can 

prevent that they flow into a perimeter and there is an advantage, like highly precise patterning can be 

performed. 

(3) Gestalt of the 3rd operation Fig. 8 is drawing showing the gestalt of operation of the 3rd of this 
invention, and applies the matrix mold display device which the gestalt of this operation as well as the 
gestalt of implementation of the above 1st requires for this invention, and its manufacture approach to 
the display of the active-matrix mold using EL display device. It enables it to more specifically perform 
highly precise patterning by forming a level difference 111 using the pixel electrode 141. In addition, the 
same sign is given to the same configuration as the gestalt of the above-mentioned implementation. 
Moreover, Fig. 8 is a sectional view showing the middle of a production process, and since it is the same 
as that of the gestalt of implementation of the above 1st, and abbreviation before and after that, the 
illustration and explanation are omitted. 

That is, with the gestalt of this operation, the pixel electrode 141 is formed more thickly than usual, and 
this forms the level difference 111 the perimeter and in between. That is, with the gestalt of this 
operation, the convex type level difference to which the direction of the pixel electrode 141 with which 
an optical material is applied behind is higher than the perimeter is formed. 

And optical material (precursor) 1 MA [ being liquefied (the shape of a solution melted by the solvent) ] 
for forming the hole-injection layer equivalent to the lower layer part of a light emitting device 140 with 
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an ink jet head method like the gestalt of implementation of the above 1st is applied to discharge and 
pixel electrode 141 top face. 

However, unlike the case of the gestalt of implementation of the above 1st, it is in the condition which 
made the display substrate 121 vertical reverse, i.e., the condition which tumed caudad pixel electrode 
141 top face where liquefied precursor 1 14A is applied, and liquefied precursor 1 14A is applied. 
Then, with gravity and surface tension, pixel electrode 141 top face is covered with Uquefied precursor 
1 14A, and it does not spread in the perimeter. Therefore, if heating, an optical exposure, etc. are 
performed and it solidifies, the same thin hole- injection layer as Fig. 4 (b) can be formed, and if this is 
repeated, a hole-injection layer will be formed. The organic-semiconductor film is also formed by the 
same technique. 

Thus, with the gestalt of this operation, a liquefied optical material can be applied using the convex type 
level difference 111, and the patterning precision of a light emitting device can be improved. 
In addition, you may make it adjust the amount of the liquefied optical material with which pixel 
electrode 141 top face is covered using inertial force, such as a centrifugal force. 

(4) Gestalt of the 4th operation Fig. 9 is drawing showing the gestalt of operation of the 4th of this 
invention, and applies the matrix mold display device which the gestalt of this operation as well as the 
gestalt of implementation of the above 1st requires for this invention, and its manufacture approach to 
the display of the active-matrix mold using EL display device. In addition, the same sign is given to the 
same configuration as the gestalt of the above-mentioned implementation. Moreover, Fig. 9 is a 
sectional view showing the middle of a production process, and since it is the same as that of the gestalt 
of implementation of the above 1st, and abbreviation before and after that, the illustration and 
explanation are omitted. 

That is, with the gestalt of this operation, first, on a reflector 154, a reflector 154 is formed on the 
display substrate 121, and an insulator layer 320 is formed so that the predetermined location where a 
light emitting device 140 is arranged may be surrounded, and subsequently to after, the concave level 
difference 1 1 1 to which the direction of a predetermined location is lower than the perimeter by this is 
formed. 

And a light emitting device 140 is formed by applying a liquefied optical material altematively with an 
ink jet method like the gestalt of implementation of the above 1st in the field surrounded with the level 
difference 111. 

On the other hand, the scanning line 131, a signal line 132, the pixel electrode 141, the switching thin 
film transistor 142, the current thin film transistor 143, and an insulator layer 240 are formed through 
stratum disjunctum 152 on the substrate 122 for exfoliation. 

Finally, the structure where it exfoliated fi-om the stratum disjunctum 122 on the substrate 122 for 
exfoliation on the display substrate 121 is imprinted. 

Thus, since the liquefied optical material was applied using the level difference 111 even if it was the 
gestalt of this operation, highly precise patteming can be performed. 

Furthermore, with the gestalt of this operation, it becomes possible to mitigate the damage by spreading 
of an optical material to the damage by the process or the scanning line 131, the signal line 132, the 
pixel electrode 141, the switching thin film transistor 142, the subsequent current thin film transistor 
143, or subsequent insulator layer 240 to furring of light emitting device 140 grade etc. 
Although the gestalt of this operation explained as a active-matrix mold display device, you may be a 
passive matrix mold display device. 

(5) Gestalt of the 5th operation Fig. 10 is drawing showing the gestalt of operation of the 6th of this 
invention, and applies the matrix mold display device which the gestalt of this operation as well as the 
gestalt of implementation of the above 1st requires for this invention, and its manufacture approach to 
the display of the active-matrix mold using EL display device. In addition, the same sign is given to the 
same configuration as the gestalt of the above-mentioned implementation. 

Moreover, Fig. 10 is a sectional view showing the middle of a production process, and since it is the 
same as that of the gestalt of implementation of the above 1 st, and abbreviation before and after that, the 
illustration and explanation are omitted. 
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That is, he forms the concave level difference 111 using an interlayer insulation film 240, and is trying 
for this to acquire the same operation effectiveness as the gestalt of implementation of the above 1st 
with the gestalt of this operation. 

Moreover, since a new process does not necessarily increase especially in order to form a level 
difference 111 using an interlayer insulation film 240, large complication of a production process etc. is 
not caused. 

(6) Gestalt of the 6th operation Fig. 1 1 is drawing showing the gestalt of operation of the 6th of this 
invention, and applies the matrix mold display device which the gestalt of this operation as well as the 
gestalt of implementation of the above 1st requires for this invention, and its manufacture approach to 
the display of the active-matrix mold using EL display device. In addition, the same sign is given to the 
same configuration as the gestalt of the above-mentioned implementation. Moreover, Fig. 1 1 is a 
sectional view showing the middle of a production process, and since it is the same as that of the gestalt 
of implementation of the above 1st, and abbreviation before and after that, the illustration and 
explanation are omitted. 

That is, it is made for the applied liquefied optical material not to spread around with the gestalt of this 
operation by not raising patteming precision using a level difference and strengthening relatively the 
hydrophilic property of the predetermined location where a liquefied optical material is applied rather 
than the hydrophilic property of the perimeter. 

As shown in Fig. 11, after specifically forming an interlayer insulation film 240, the amorphous silicon 
layer 155 is formed in the top face. Since the amorphous silicon layer 155 has more relatively [ than ITO 
which forms the pixel electrode 141 ] strong water repellence, distribution of a strong water repellence 
and hydrophilic property is formed here more relatively [ the hydrophilic property of pixel electrode 141 
fi"ont face ] than the hydrophilic property of the perimeter. 

And like the gestalt of implementation of the above 1st, by applying a liquefied optical material 
alternatively with an ink jet method, a light emitting device 140 is formed and, finally a reflector is 
formed towards the top face of the pixel electrode 141. 

Thus, since he is trying to apply a liquefied optical material even if it is the gestalt of this operation after 
forming desired water-repellent and lyophilic distribution, the precision of patteming can be raised. 
In addition, also in the gestalt of this operation, of course, it is applicable to a passive matrix mold 
display device. 

Moreover, the process which imprints the structure formed through stratum disjimctum 152 on the 
substrate 121 for exfoliation to the display substrate 121 may be included. 

Furthermore, with the gestalt of this operation, although distribution of a desired water repellence and 
hydrophilic property is formed by the amorphous silicon layer 155, distribution of water repellence and 
a hydrophilic property may be formed with insulator layers, such as a metal, and an oxide film on anode, 
polyimide or silicon oxide, and other ingredients. In addition, if it is a passive matrix mold display 
device, as long as it is the 1 st bus wiring and a active-matrix mold display device, you may form by the 
scanning line 131, the signal line 132, the pixel electrode 141, the insulator layer 240, or the protection- 
fi*om-light layer. 

Moreover, although the gestalt of this operation explained on the assumption that a liquefied optical 
material was a water solution, you may be a liquefied optical material using the solution of other liquids, 
and liquid repellance and lyophilic one should just be acquired to the solution in that case. 

(7) Gestalt of the 7th operation Since the gestalt of operation of the 7th of this invention is the same as 
that of Fig. 10 used with the gestalt of implementation of the above 5th, it explains cross-section 
structure using this. 

That is, with the gestalt of this operation, while forming an interlayer insulation film 240 by Si02, 
ultraviolet rays are irradiated on the fi^ont face, and pixel electrode 141 front face is exposed after that, 
and a liquefied optical material is applied alternatively. 

Since a level difference 1 1 1 is not only formed, but liquid repellance strong distribution is formed along 
interlayer insulation film 240 front face with such a production process, a predetermined location is easy 
to be covered with the applied liquefied optical material according to an operation of both a level 
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difference 1 1 1 and the interlayer insulation film 240 with liquid repellance. That is, since an operation of 
both the gestalt of implementation of the above 5th and the gestalt of implementation of the above 6th is 
demonstrated, the patterning precision of a light emitting device 140 can be raised further. 
In addition, what is necessary is just to select suitably the timing which irradiates ultraviolet rays 
according to the ingredient which any are sufficient as before and after exposing the front face of the 
pixel electrode 141, and forms an interlayer insulation film 240, the ingredient which forms the pixel 
electrode 141. When irradiating ultraviolet rays incidentally before exposing the front face of the pixel 
electrode 141, since liquid repellance does not become strong, the internal surface of a level difference 
1 1 1 is advantageous to the field surrounded with the level difference 111 for being in arrears with a 
liquefied optical material. To irradiate ultraviolet rays contrary to this after exposing the front face of the 
pixel electrode 141, it is necessary to irradiate ultraviolet rays perpendicularly but so that the liquid 
repellance of the internal surface of a level difference 111 may not become strong, and since ultraviolet 
rays are irradiated after the etching process at the time of exposing the front face of the pixel electrode 
141, there is an advantage that there is no concern in which liquid repellance becomes weaker according 
to the etching process. 

Moreover, as an ingredient which forms an interlayer insulation film 240, a photoresist can also be used, 
for example, or polyimide may be used, and if it is these, there is an advantage that the film can be 
formed with a spin coat. 

And you may make it liquid repellance become strong by irradiating plasma, such as 02, CF3, and Ar, 
rather than irradiating [ for example, ] ultraviolet rays depending on the ingredient which forms an 
interlayer insulation film 240. 

(8) Gestalt of the 8th operation Fig. 12 is drawing showing the gestalt of operation of the 8th of this 
invention, and applies the matrix mold display device which the gestalt of this operation as well as the 
gestalt of implementation of the above 1st requires for this invention, and its manufacture approach to 
the display of the active-matrix mold using EL display device. In addition, the same sign is given to the 
same configuration as the gestalt of the above-mentioned implementation. 

Moreover, Fig. 12 is a sectional view showing the middle of a production process, and since it is the 
same as that of the gestalt of implementation of the above 1st, and abbreviation before and after that, the 
illustration and explanation are omitted. 

That is, with the gestalt of this operation, patteming precision is not raised using a level difference, 
liquid repellance and lyophilic distribution, etc., and improvement in patteming precision is aimed at 
using the attraction and repulsive force by potential. 

That is, as shown in Fig. 12, while driving a signal line 132 and the common feeder 133, the potential 
distribution to which the pixel electrode 141 serves as minus potential, and an interlayer insulation film 
240 serves as plus potential is formed by tuming on and off suitably the transistor which is not 
illustrated. And the liquefied optical material 114 charged in plus is altematively applied to a 
predetermined location with an ink jet method. 

Thus, if it is the gestalt of this operation, desired potential distribution is formed on the display substrate 
121, and since the liquefied optical material is altematively applied using the attraction and repulsive 
force between the potential distribution and the liquefied optical material 114 charged in plus, the 
precision of patteming can be raised. 

Especially, with the gestalt of this operation, since the liquefied optical material 1 14 is electrified, the 
effectiveness of improving the precision of patteming increases further by using not only spontaneous 
polarization but an electrification charge. 

Although the gestalt of this operation shows the case where it applies to a active-matrix mold display 
device, it is applicable even if it is a passive matrix mold display device. 

In addition, the process which imprints the structure formed through stratum disjunctum 152 on the 
substrate 121 for exfoliation to the display substrate 121 may be included. 

Moreover, with the gestalt of this operation, desired potential distribution is formed by impressing 
potential to the scanning line 131 one by one, impressing potential to coincidence at a signal line 132 
and a highway 133, and impressing potential to the pixel electrode 141 through the switching thin film 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 4/1 2/2004 



Page 21 of 21 



transistor 142 and the current thin film transistor 143. The increment in a process can be controlled by 
forming potential distribution with the scanning line 131, a signal line 132, a highway 133, and the pixel 
electrode 141. In addition, if it is a passive matrix mold display device, potential distribution can be 
formed by the 1st bus wiring and protection-from-light layer. 

Furthermore, since potential is not given to the pixel electrode 141, plus potential is given only to an 
interlayer insulation film 240 and the liquefied optical material 1 14 is electrified in plus as it is not 
limited to this and shown in Fig. 13 for example, you may make it apply with the gestalt of this 
operation, although potential is given to both the pixel electrode 141 and the interlayer insulation fihn 
240 of the perimeter. If it does in this way, also after being applied, since the condition that the liquefied 
optical material 1 14 was certainly charged in plus is maintainable, it can prevent more certainly that the 
liquefied optical material 114 flows into a perimeter according to the repulsive force between the 
surrounding interlayer insulation films 240. 

In addition, unlike what was explained with the gestalt of each above-mentioned implementation, a level 
difference 1 1 1 may be formed by applying a liquefied ingredient, or you may form by imprinting the 
structure where formed the ingredient through stratum disjunctum on the substrate for exfoliation, and 
the level difference 111 was exfoliated fi*om the stratum disjunctum on the substrate for exfoliation on 
the display substrate. 

Moreover, although explained applicable [ organic or inorganic EL ] as an optical material with the 
gestalt of each above-mentioned implementation, it may not be limited to this and an optical material 
may be liquid crystal. 

Availability on industry As explained above, since the liquefied optical material was applied using a 
level difference, desired liquid repellance and lyophilic distribution, desired potential distribution, etc., 
according to this invention, it is effective in the ability to improve the patterning precision of an optical 
material. 



[Translation done.] 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

1. In matrix mold display device liquefied in case it has configuration which has arranged optical 
material alternatively in predetermined location on display substrate and said optical material is applied 
to said predetermined location at least Matrix mold display device characterized by having a level 
difference for applying said optical material to the boundary part of said predetermined location and its 
perimeter altematively. 

2. In Manufacture Approach of Matrix Mold Display Device Liquefied in case it Has Configuration 
Which Has Arranged Optical Material Altematively in Predetermined Location on Display Substrate 
and Said Optical Material is Applied to Said Predetermined Location at Least The process which forms 
the level difference for applying said liquefied optical material in the boundary part of said 
predetermined location and its perimeter on said display substrate, The manufacture approach of the 
matrix mold display device characterized by having the process which applies said liquefied optical 
material to said predetermined location using said level difference, 

3. Said level difference is the manufacture approach of the matrix mold display device given in the 2nd 
term of a claim which is the concave level difference to which the direction of said predetermined 
location is lower than the perimeter, turns upwards the field where said liquefied optical material of said 
display substrate is applied, and applies said liquefied optical material to said predetermined location. 

4. Said level difference is the manufacture approach of the matrix mold display device given in the 2nd 
term of a claim which is the convex type level difference to which the direction of said predetermined 
location is higher than the perimeter, tums downward the field where said liquefied optical material of 
said display substrate is applied, and applies said liquefied optical material to said predetemiined 
location. 

5. In Manufacture Approach of Matrix Mold Display Device Liquefied in case it Has Configuration 
Which Has Arranged Optical Material Altematively in Predetermined Location on Display Substrate 
and Said Optical Material is Applied to Said Predetermined Location at Least Process which forms two 
or more 1st bus wiring on said display substrate The process which forms the level difference for 
applying said liquefied optical material in the boundary part of said predetermined location and its 
perimeter on a display substrate. Process which applies said liquefied optical material to said 
predetermined location using said level difference The manufacture approach of the matrix mold display 
device characterized by having the process which forms two or more 2nd bus wiring which intersects 
said 1st bus wiring so that said optical material may be covered. 

6. In Manufacture Approach of Matrix Mold Display Device Liquefied in case it Has Configuration 
Which Has Arranged Optical Material Altematively in Predetermined Location on Display Substrate 
and Said Optical Material is Applied to Said Predetermined Location at Least Process which forms two 
or more 1st bus wiring on said display substrate The process which forms the level difference for 
applying said liquefied optical material in the boundary part of said predetermined location and its 
perimeter on said display substrate. The process which applies said liquefied optical material to said 
predetermined location using said level difference, The process which forms two or more 2nd bus wiring 
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through stratum disjunctum on the substrate for exfoliation. The manufacture approach of the matrix 
mold display device characterized by having the process which imprints the structure where it exfoliated 
from said stratum disjunctum on said substrate for exfoliation so that said 1st bus wiring and said 2nd 
bus wiring may cross on the display substrate with which said optical material was applied. 

7. In Manufacture Approach of Matrix Mold Display Device Liquefied in case it Has Configuration 
Which Has Arranged Optical Material Alternatively in Predetermined Location on Display Substrate 
and Said Optical Material is Applied to Said Predetermined Location at Least Wiring which contains 
two or more scanning lines and signal lines on said display substrate, and the pixel electrode 
corresponding to said predetermined location. The switching element for controlling the condition of 
said pixel electrode according to the condition of said wiring. Process to form The process which forms 
the level difference for applying said liquefied optical material in the boundary part of said 
predetermined location and its perimeter on said display substrate. The manufacture approach of the 
matrix mold display device characterized by having the process which applies said liquefied optical 
material to said predetermined location using said level difference. 

8. In Manufacture Approach of Matrix Mold Display Device Liquefied in case it Has Configuration 
Which Has Arranged Optical Material Alternatively in Predetermined Location on Display Substrate 
and Said Optical Material is Applied to Said Predetermined Location at Least The process which forms 
the level difference for applying said liquefied optical material in the boundary part of said 
predetermined location and its perimeter on said display substrate. The process which applies said 
liquefied optical material to said predetermined location using said level difference. Wiring which 
contains two or more scanning lines and signal lines through stratum disjunctum on the substrate for 
exfoliation. The pixel electrode corresponding to said predetermined location, and the switching element 
for controlling the condition of said pixel electrode according to the condition of said wiring. Process to 
form The manufacture approach of the matrix mold display device characterized by having the process 
which imprints the structure where it exfoliated from said stratum disjunctum on said substrate for 
exfoliation on the display substrate with which said optical material was applied. 

9. It is Concave Level Difference to which Said Level Difference is Formed Using Said 1st Bus Wiring, 
and Direction of Said Predetermined Location is Lower than the Perimeter. At Process Which Applies 
Said Liquefied Optical Material The claim 5th which turns upwards the field where said liquefied 
optical material of said display substrate is applied, and applies said liquefied optical material to said 
predetermined location, or the manufacture approach of a matrix mold display device given in 6 terms. 

10. It is the concave level difference to which said level difference is formed using said wiring, and the 
direction of said predetermined location is lower than the perimeter. The manufacture approach of the 
matrix mold display device given in the 7th term of a claim which turns upwards the field where said 
liquefied optical material of said display substrate is applied at the process which applies said liquefied 
optical material, and applies said liquefied optical material to said predetermined location. 

1 1. It is Convex Type Level Difference to which Said Level Difference is Formed Using Said Pixel 
Electrode, and Direction of Said Predetermined Location is Higher than the Perimeter. At Process 
Which Applies Said Liquefied Optical Material The manufacture approach of the matrix mold display 
device given in the 7th term of a claim which turns downward the field where said liquefied optical 
material of said display substrate is applied, and applies said liquefied optical material to said 
predetermined location. 

12. It Has Process Which Forms Interlayer Insulation Film. Said Level Difference It is the concave level 
difference to which it is formed using said interlayer insulation film, and the direction of said 
predetermined location is lower than the perimeter. At the process which applies said liquefied optical 
material The manufacture approach of a matrix mold display device given in either of the 5-8th terms of 
a claim which turn upwards the field where said liquefied optical material of said display substrate is 
applied, and apply said liquefied optical material to said predetermined location. 

13. It Has Process Which Forms Protectiori-from-Light Layer. Said Level Difference It is the concave 
level difference to which it is formed using said protection- from-Hght layer, and the direction of said 
predetermined location is lower than the perimeter. At the process which applies said liquefied optical 
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material The manufacture approach of a matrix mold display device given in either of the 5-8th terms of 
a claim which tum upwards the field where said liquefied optical material of said display substrate is 
applied, and apply said liquefied optical material to said predetermined location. 

14. The process which forms said level difference is the manufacture approach of a matrix mold display 
device given in either of the claim 2nd which forms a level difference, 3, and five to 8 terms by 
removing this alternatively, after applying a liquefied ingredient. 

15. The process which forms said level difference is the manufacture approach of a matrix mold display 
device given in either of the claim the 2nd, 3,5, and 7 terms which imprint the structure where formed 
the level difference through stratum disjunctum on the substrate for exfoliation, and it exfoHated from 
the stratum disjunctum on the substrate for exfoliation, on a display substrate. 

16. The height dr of said level difference is the manufacture approach of a matrix mold display device 
given in the claim 2nd which is filling following the (1) type, 3, 5-10, or 12-15 term. 

da<dr.... (1) 

It corrects, da : It is the spreading thickness per time of said liquefied optical material. 

17. The manufacture approach of the matrix mold display device given in the 16th term of a claim which 
is filling following the (2) type. 

Vd/(dband r)>Et.... (2) 

It corrects. Vd : Driver voltage impressed to said optical material db : The sum of each spreading 
thickness of said liquefied optical material r : Concentration of said liquefied optical material Et : The 
minimimi field strength in which optical property change of said optical material appears (threshold field 
strength) 
It comes out. 

18. The height dr of said level difference is the manufacture approach of a matrix mold display device 
given in the claim 2nd which is filling following the (3) type, 3, 5-10, or 12-15 term. 
df=dr....(3) 

It corrects, df : It is the thickness at the time of completion of said optical material. 

19. Thickness df at the time of said completion is the manufacture approach of the matrix mold display 
device given in the 18th term of a claim which is filling following the (4) type. 

Vd/df>Et.... (4) 

It corrects. Vd : Driver voltage impressed to said optical material Et : The minimum field strength in 
which optical property change of said optical material appears (threshold field strength) 
It comes out. 

20. In the Manufacture Approach of Matrix Mold Display Device Liquefied in case it Has Configuration 
Which Has Arranged Optical Material Alternatively in Predetermined Location on Display Substrate 
and Said Optical Material is Applied to Said Predetermined Location at Least Process which strengthens 
relatively lyophilic [ of said predetermined location on said display substrate ] rather than lyophilic [ of 
the perimeter ] The manufacture approach of the matrix mold display device characterized by having the 
process which applies said liquefied optical material to said predetermined location. 

21 . In the Manufacture Approach of Matrix Mold Display Device Liquefied in case it Has Configuration 
Which Has Arranged Optical Material Alternatively in Predetermined Location on Display Substrate 
and Said Optical Material is Applied to Said Predetermined Location at Least Process which forms two 
or more 1st bus wiring on said display substrate The process which strengthens relatively lyophilic [ of 
said predetermined location on said display substrate ] rather than lyophilic [ of the perimeter ], Process 
which applies said liquefied optical material to said predetermined location The manufacture approach 
of the matrix mold display device characterized by having the process which forms two or more 2nd bus 
wiring which intersects said 1 st bus wiring so that said optical material may be covered. 

22. In the Manufacture Approach of Matrix Mold Display Device Liquefied in case it Has Configuration 
Which Has Arranged Optical Material Altematively in Predetermined Location on Display Substrate 
and Said Optical Material is Applied to Said Predetermined Location at Least Process which forms two 
or more 1 st bus wiring on said display substrate The process which strengthens relatively lyophilic [ of 
said predetermined location on said display substrate ] rather than lyophilic [ of the perimeter ], Process 
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which applies said liquefied optical material to said predetermined location The process which forms 
two or more 2nd bus wiring through stratum disjunctum on the substrate for exfoliation, The 
manufacture approach of the matrix mold display device characterized by having the process which 
imprints the structure where it exfoliated from said stratum disjunctum on said substrate for exfoliation 
so that said 1st bus wiring and said 2nd bus wiring niay cross on the display substrate with which said 
optical material was applied. 

23. In the Manufacture Approach of Matrix Mold Display Device Liquefied in case it Has Configuration 
Which Has Arranged Optical Material Alternatively in Predetermined Location on Display Substrate 
and Said Optical Material is Applied to Said Predetermined Location at Least Wiring which contams 
two or more scanning lines and signal lines on said display substrate, and the pixel electrode 
corresponding to said predetermined location, The switching element for controlling the condition of 
said pixel electrode according to the condition of said wiring, Process to form Process which strengthens 
relatively lyophilic [ of said predetermined location on said display substrate ] rather than lyophilic [ of 
the perimeter ] The manufacture approach of the matrix mold display device characterized by having the 
process which applies said liquefied optical material to said predetermined location. 

24. In the Manufacture Approach of Matrix Mold Display Device Liquefied in case it Has Configuration 
Which Has Arranged Optical Material Alternatively in Predetermined Location on Display Substrate 
and Said Optical Material is Applied to Said Predetermined Location at Least The process which 
strengthens relatively lyophilic [ of said predetermined location on said display substrate ] rather than 
lyophilic [ of the perimeter ], Process which applies said liquefied optical material to said predetermined 
location Stratum disjunctum is minded on the substrate for exfoliation. Wiring containing two or more 
scanning lines and signal lines, and the pixel electrode corresponding to said predetermined location, 
The switching element for controlling the condition of said pixel electrode according to the condition of 
said wiring, Process to form The manufacture approach of the matrix mold display device characterized 
by having the process which imprints the structure where it exfoliated from said stratum disjunctum on 
said substrate for exfoliation on the display substrate with which said optical material was applied. 

25. The claim 21st which strengthens relatively lyophilic [ of said predetermined location on said 
display substrate ] rather than lyophilic [ of the perimeter ] by forming liquid repellance strong 
distribution along with said 1st bus wiring on said display substrate, or the manufacture approach of a 
matrix mold display device given in 22 terms. 

26. The manufacture approach of the matrix mold display device given in the 23rd term of a claim 
which strengthens relatively lyophilic [ of said predetermined location on said display substrate ] rather 
than lyophilic [ of the perimeter ] by forming liquid repellance strong distribution along with said wiring 
on said display substrate. 

27. The manufacture approach of the matrix mold display device given in the 23rd term of a claim 
which strengthens relatively lyophilic [ of said predetermined location on said display substrate ] rather 
than lyophilic [ of the perimeter ] by strengthening lyophilic [ of said pixel electrode surface on said 
display substrate ]. 

28. It has the process which forms an interlayer insulation film. The manufacture approach of a matrix 
mold display device given in either of the 21 -24th terms of a claim which strengthen relatively lyophilic 
[ of said predetermined location on said display substrate ] rather than lyophilic [ of the perimeter ] by 
forming liquid repellance strong distribution along with said interlayer insulation film on said display 
substrate. 

29. Front Face of Said Pixel Electrode is Equipped with Process Which Forms Interlayer Insulation Film 
so that it May Expose. In Case Said Interlayer Insulation Film is Formed The level difference for 
applying said liquefied optical material is formed in the boundary part of the part which the front face of 
said pixel electrode exposes, and its perimeter. By strengthening liquid repellance of the front face of 
said interlayer insulation film The manufacture approach of the matrix mold display device given in the 
23rd term of a claim which strengthens relatively lyophilic [ of said predetermined location on said 
display substrate ] rather than lyophilic [ of the perimeter ]. 

30. It has the process which forms a protection-from-light layer. The manufacture approach of a matrix 
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mold display device given in either of the 21 -24th terms of a claim which strengthen relatively lyophiUc 
[ of said predetermined location on said display substrate ] rather than lyophilic [ of the perimeter ] by 
forming liquid repellance strong distribution along with said protection-from-li^t layer on said display 
substrate. 

31. The manufacture approach of a matrix mold display device given in either of the 20-30th terms of a 
claim which enlarge the lyophilic difference of said predetermined location and its perimeter by 
irradiating plasma, such as 02, CF3, and At, or it irradiates ultraviolet rays. 

32. The manufacture approach of a matrix mold display device given in either of the 2- 19th terms 
equipped vnih the process which strengthens relatively lyophilic [ of said predetermined location on said 
display substrate ] rather than lyophilic [ of the perimeter ] of a claim. 

33. The manufacture approach of a matrix mold display device given in the claim 20-28th equipped with 
the process which forms the level difference for applying said liquefied optical material in the boxmdary 
part of said predetemiined location and its perimeter on said display substrate, or the 31st term. 

34. In the Manufacture Approach of Matrix Mold Display Device Liquefied in case it Has Configuration 
Which Has Arranged Optical Material Alternatively in Predetermined Location on Display Substrate 
and Said Optical Material is Applied to Said Predetermined Location at Least Process which forms 
potential distribution on said display substrate so that it may become the potential from which said 
predetermined location and its perimeter differ The manufacture approach of the matrix mold display 
device characterized by having the process which applies said liquefied optical material to said 
predetermined location alternatively using said potential distribution. 

35. In the Manufacture Approach of Matrix Mold Display Device Liquefied in case it Has Configuration 
Which Has Arranged Optical Material Alternatively in Predetermined Location on Display Substrate 
and Said Optical Material is Applied to Said Predetermined Location at Least The process which forms 
potential distribution on said display substrate so that it may become the potential from which said 
predetermined location and its perimeter differ. The manufacture approach of the matrix mold display 
device characterized by having the process applied to said predetermined location since said liquefied 
optical material was electrified in the potential which repulsive force generates between the perimeters 
of said predetermined location. 

36. In the Manufacture Approach of Matrix Mold Display Device Liquefied in case it Has Configuration 
Which Has Arranged Optical Material Altematively in Predetermined Location on Display Substrate 
and Said Optical Material is Applied to Said Predetermined Location at Least Process which forms two 
or more 1st bus wiring on said display substrate The process which forms potential distribution on said 
display substrate so that it may become the potential from which said predetermined location and its 
perimeter differ, The process applied to said predetermined location since said liquefied optical material 
is electrified in the potential which repulsive force generates between the perimeters of said 
predetermined location, The manufacture approach of the matrix mold display device characterized by 
having the process which forms two or more 2nd bus wiring which intersects said 1st bus wiring so that 
said optical material may be covered. 

37. In the Manufacture Approach of Matrix Mold Display Device Liquefied in case it Has Configuration 
Which Has Arranged Optical Material Altematively in Predetermined Location on Display Substrate 
and Said Optical Material is Applied to Said Predetermined Location at Least Process which forms two 
or more 1st bus wiring on said display substrate The process which forms potential distribution on said 
display substrate so that it may become the potential from which said predetemiined location and its 
perimeter differ. The process applied to said predetermined location since said liquefied optical material 
is electrified in the potential wliich repulsive force generates between the perimeters of said 
predetermined location, The process which forms two or more 2nd bus wiring through stratum 
disjunctum on the substrate for exfoliation. The manufacture approach of the matrix mold display device 
characterized by having the process which imprints the structure where it exfoliated from said stratum 
disjunctum on said substrate for exfoliation so that said 1st bus wiring and said 2nd bus wiring may 
cross on the display substrate with which said optical material was applied. 

38. In the Manufacture Approach of Matrix Mold Display Device Liquefied in case it Has Configiuation 
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Which Has Arranged Optical Material Alternatively in Predetermined Location on Display Substrate 
and Said Optical Material is Applied to Said Predetermined Location at Least Wiring which contains 
two or more scanning lines and signal lines on said display substrate, and the pixel electrode 
corresponding to said predetermined location. The switching element for controlling the condition of 
said pixel electrode according to the condition of said wiring. Process to form The process which forms 
potential distribution on said display substrate so that it may become the potential from which said 
predetermined location and its perimeter differ, The manufacture approach of the matrix mold display 
device characterized by having the process applied to said predetermined location since said liquefied 
optical material was electrified in the potential which repulsive force generates between the perimeters 
of said predetermined location. 

39. In the Manufacture Approach of Matrix Mold Display Device Liquefied in case it Has Configuration 
Which Has Arranged Optical Material Altematively in Predetermined Location on Display Substrate 
and Said Optical Material is Applied to Said Predetermined Location at Least The process which forms 
potential distribution on said display substrate so that it may become the potential from which said 
predetermined location and its perimeter differ. The process applied to said predetermined location since 
said liquefied optical material is electrified in the potential which repulsive force generates between the 
perimeters of said predetermined location. Wiring which contains two or more scanning lines and signal 
lines through stratimi disjunctum on the substrate for exfoliation, The pixel electrode corresponding to 
said predetermined location, and the switching element for controlling the condition of said pixel 
electrode according to the condition of said wiring, Process to form The manufacture approach of the 
matrix mold display device characterized by having the process which imprints the structure where it 
exfoliated from said stratum disjunctvun on said substrate for exfoliation on the display substrate with 
which said optical material was applied. 

40. Said potential distribution is the manufacture approach of a matrix mold display device given in 
either of the 35-39th terms of a claim formed so that the perimeter of said predetermined location on 
said display substrate may be charged at least. 

41. Said potential distribution is the manufacture approach of a matrix mold display device the claim 
36th formed by impressing an electrical potential difference to said 1st bus wiring, or given in 37 terms. 

42. Said potential distribution is the manufacture approach of the matrix mold display device given in 
the 38th term of a claim formed by impressing an electrical potential difference to said wiring. 

43. Said potential distribution is the manufacture approach of the matrix mold display device given in 
the 38th term of a claim formed by impressing an electrical potential difference to said pixel electrode. 

44. Said potential distribution is the manufacture approach of the matrix mold display device given in 
the 38th term of a claim formed by impressing an electrical potential difference to said scanning line one 
by one, impressing potential to said signal line at coincidence, and impressing an electrical potential 
difference to said pixel electrode through said switching element. 

45. It has the process which forms a protection-from-light layer. Said potential distribution is the 
manufacture approach of a matrix mold display device given in either of the 35-39th terms of a claim 
formed by impressing an electrical potential difference to said protection-from-light layer. 

46. Said potential distribution is the manufacture approach of a matrix mold display device given in 
either of the 34-45th terms of a claim formed so that said predetermined location and its perimeter may 
serve as reversed polarity. 

47. Said optical material is the manufacture approach of a matrix mold display device given in either of 
the 2-46th terms of a claim which are an inorganic or organic fluorescence ingredient. 

48. Said optical material is the manufactxire approach of a matrix mold display device given in the claim 
2nd which is liquid crystal, 3, 5-10, 12-31, or 33 to 46 term. 

49. Said switching element is the manufacture approach of a matrix mold display device given in the 
claim 7th formed with the polycrystalline silicon formed in the polycrystalline silicon or the low- 
temperature process 600 degrees C or less formed in the elevated-temperature process (amorphous 
silicon and 600 degrees C or more), 8, 10, 1 1, 13, 23, 24, 26, 27, 38 and 39, or 42 to 44 term. 
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